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© Display device. 

© A display device which suppresses the rise in temperature while making the distribution of temperature 
uniform, and features high display quality and reliability. The display device employs a light-guide plate (14) 
provided with a heat conduction plate (11) of a large heat conductivity on the back surface thereof. A gap is 
provided between the heat conduction plate (11) and a holding member (12) on the lower surface that holds the 
heat conduction plate, fluorescent tubes and the light-guide plate. 
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BACKGROUND OF THE INVENTION 
1 . Field of the Invention 
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T..e p,.s„ im e„ lfo „ ,e,„es to .» s,„,c,u,e *. tquld , rys , al dispBy ^ ^ , ^ 

2. Description of the Related Art 

disposed on the back surface of ^JX—Hl • 9 ^ ^ ** " arve8 33 3 back "0* is 
surfaces thereof from a suitable light source s^ch as ,ntroduc ^ into the )ight- 9 uide plate from side 

of th ; IT S i t^;° I ; ,,uminat " ~rtrer li9ht is emitted f ™ - 

^er^sT^ r ce emp,oyina a 

device will now be described with reference tc Tr™ ^ /o,? *' V ' eW ° f Rg - 2(a) " The P rior di sP'ay 
fastened by an adhesive tape ol by ^meT-adhesS t^H ^ V ' i9ht ' 9U ' de ptate ref ' eCti ° n Sheet 21 * 
transparent resin, and fluorescent \„k ' T; _ .7.™™ surtace of ^ light-guide plate 1 4 made of a 
fluorescent tube reflection sheet LTLtened t ^ 'tnTr V ^ ° f *" "fl"**"*' P ' ate 14 " A 

reflection sheet 21 by using an adhere 2oe 23 VI J' 9 ^ ^ 14 "* t0 the "8»*gulde plate 
liquid crysta. display element ^TdZoseTnTZ f T"™,*. ^ ar0Und the f,uo ^cent tube 13. A 
spacer 25 by a holding member 1 "onT I ower ■? ^V***" 1 * P ,ate 14 - «"d is held via a 

surface side which are fastened togeL^by screws 24 BoVen/ jr*" 2 ° ° n the UPP6r 

connected to a starting circuit 17 through lead wiresTI and the di-fnif ° ^orescent tubes 13 are 
crcuit 16 through a connection member 15 P 3V e ' ement ,s conr, ected to a display 

^^S?^,^* ^ SUrfaCe Side is P-ided with a window 8 that covers the display 

surface side is provided with a larBe^^i^di^'^Zir- ^T^ 9 member 12 ° f the ,ower 
The startinq circuit 17 driv^ \~ « « 7 decrease the total we.ght of the display device. 

guide plate reflection sheet 21 and f ern tted nntl fh T " 9ht ° f equal intensit y b V tn * «gM- 

uniformly emitted from the Hght-guide rite 1 1 V ° f the ' ight - 9Uide p,ate 14 The 'W« 

disp,ay means 19 that is driven by £ Say c'ouit 16 ' reC ° 9ni2e *" C ° ntent diSp ' 3 * ed b * ^ 

has a pluraiity of sma.l windows t^^^^SF"^ * * re ' nf0rCe *" **** <tev,ce 3nd 

In recent years, advanced technology in fluorescent tuh* iq 9B Ht 
emit light in amounts larger than ever before ThsrlZJ n " 0n C ' rCU,t 17 made 11 possib,e *> 

ends of the fluorescent tube 13- i e the TJL I - Xhe ^ erz ^ * higher than ever before at both 
13 in the light-guide pla e 14 and bein nr mper3ture be,n 9 h '9^ at portions close to the fluorescent tube 
temperat JvaLce^^ tube 13 . That is. ^ 

temp^re P ^T^X^IZ f " - temperature, and the 

seriously impair the display qua.Sy ofThe dfsplay devS ' VananCe d,SPlay e ' ement 19a and 

-^5-.2lf=^^ - "'~ — s is usuany 

a high ^Z^^^ 7- are ,ight-e m ,ttin 9 means produce 

»9»t-guide means 14 is hea,»o onlv a JjZS, the 'a 1 **"* means. Therelore. the 

."e » 9n ,^ uia . mea ,s .4 ^r,L™ o rZp *~ ° " 9h '" ,m ™ n9 ™ 8nS ' and ,he P«'» <* 

= ««n g , i9W or in , erruptln9 , ighl i^snrc^r!^^ 
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a solid line represents a change in the case of a low temperature L-C. a dot-dash chain line represents a 
change in the case of an intermediate temperature M , and a dotted line represents a change in the case of 
a high temperature H -C. It will be understood from this graph that the light transmittance factor (T%) of the 
liquid crystal d.splay element greatly varies depending upon the voltage. If a voltage at which a predeter- 
5 (T ♦ ?! * ransmittance factor ( T% > of the liquid crystal is exceeded, is specified to be a threshold voltage 
temperaTure UnderSt0 ° d th3t th6 tnreshold volta 9e Vth undergoes a great change depending upon the 

In the conventional display device, when a temperature distribution takes place in the light-guide means 
14, e.g when the temperature becomes high at a portion close to the light-emitting means 13 and low at 

io the central portion as described above, a portion of the the display means 19 close to the light-emitting 
means 13 becomes dark and the central portion becomes white or vice versa. That is. spots develop on the 
display screen of the display device to greatly degrade the quality of the display screen. Depending upon 
the size and thickness of the light-guide plate 14, however, the temperature difference between the ends 
and the central portion may increase to such a degree that cannot be neglected, since the ends of the light- 

75 guide plate 14 receive the heat emitted from the fluorescent tubes 13 * 

(Ka^M^ aI^^, above - mentioned P r °blem, Japanese Unexamined Utility Model Publication 
(Kokai) No. 4-98030 discloses a structure in which the back surface of a light-guide plate 14 and a 
fluorescent tube 13 are surrounded by a holding member 12 made of a metal 

on P„M>rf 5 It I S , e f°TL VieW ° f 3 diSp ' ay device disclosed in Japanese Unexamined Utility Model 
20 Publication (Koka.) No. 4-98030. Two fluorescent tubes 13 are fastened by an adhesive tape 23 to the light- 
guide plate 14 and are wrapped by a reflection sheet 26 made up of a fluorescent tube reflection sheet 22- 
and a hght-gu.de plate reflection sheet 21 as a unitary structure, and the holding member 12 on the lowe/ 
surface side holding the light-guide plate 14 and the fluorescent tubes 13 is intimately adhered to the' : 
reflection sheet 26 on the back surface of the light-guide plate 14 without being provided with windows B for' 
25 reducing the weight 

With this constitution, the heat of the fluorescent tubes 13 is nearly uniformly conducted by the holding 1 ' 
member 12 on the lower surface side to heat the whole light-guide plate 14 enabling the temperature 
var.ance to be decreased in the light-guide plate 14. peraiure 
In the display device disclosed in Japanese Unexamined Utility Model Publication (Kokai) No 4-98030 " 
30 however though the temperature variance decreases in the light-guide plate 14, the large amount of heat 
1 f '" 0rescent tubes 13 is directl V conducted to the light-guide plate 14 via the holding^ 
TnH h!1 1" SUrfaCe Side - Therefore - the temperature of the whole light-guide plate prises' 

and, hence the temperature of the display element 19 rises, too. Depending upon the environment in which" ' 
« h th , eref ° re : the temperature of the display element 19 often exceeds the upper-limit temperature 

as and the display device is no longer usable. Moreover, the ends of the light-guide plate 14 receive the heat 
emitted from the fluorescent tubes 13. Depending upon the size and thickness of the light-guide plate 14 
therefore he temperature difference between the end portions and the central portion often becomes so 
great that it cannot be neglected. 

,n * ? C £° rdi ", 9 t0 the above - mentioned f>«or art, though the temperature distribution does not take place in 
40 the light-gu.de > means 14, the holding means 12, which is a heat conduction means, directly conducts the 

heat generated by the light-emitting means 13 to the light-guide means 14, so that the temperature rises in 

the light-gu.de means 14. 

As will be understood from Fig. 4 which is a graph of light transmission factor of the display element of 
liquid crystal, the r.se of the curve becomes less steep as the temperature rises, i.e., the above-mentioned 
display screen termmed V °' ta9e beC ° meS flat ™ s means that the contrast becomes poor on a practical 
deteriorated CUrrenCe °* ^ * C ° n ™° n CauSes the qualit y of xhe dis P |a V screen to be markedly 
50 SUMMARY OF THE INVENTION 

A first object of the present invention therefore is to suppress the rise of temperature while making the 
temperature d.stnbution in the display device uniform. A second object of the present invention is to provide 
a display device having high display quality and reliability by making the temperature distribution of the 
55 display device more uniform. 

In order to accomplish the above-mentioned objects, the present invention basically employs the 

^™ Ca ^T St ', °? th3t iS described be,ow - That is - the di *P'ay device comprises a planar display means 
confuted by hquid-crystal display elements, a light-guide means opposed to said display means, a light- 
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SwZS^ "eans, a reflection means covering 

provsion is made of a heat conduction meTn ^ confuted vTlT^ " UnWary StmCture ' whe ™ 
opposed to the surface of said light-guide means ; of he ^ h3Ving 3 ' arge heat conductivity 

sa,d planar display means, and a mechanism "„ J" Tf_ ° PP ° S,le to the surfa ce which is opposed to 
-mechanism .imiting the conduction of heat ^^TSZ^^J^^ 

-P™!^^^ —on, the heat conduction piate 

enabling the temperature distribution toVn^J^SLS* T^" "'""a 8 hi9h heat conducSvlty 
•ght-guide P .ate and in the display means. iS^TZ^^' VarianCe decreases in »Z 

that conducts the heat of the fluorescent tube and Uhe Z* ^ t"™** betWeen the holdin ° member 
conduction p,ate rises only a little and the ^ tempefature ™ , Z"*?™ ^ the of the heat 

d.sp.ay means. Accordingly, even ^ S^Z^LS^f '? *" ' i9ht - 9Uide P ' atS and in the 
q ua„ty of the disp.ay device is not impaired, ^^"Z^a^^^ *» ^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

invention and Fig. 1(B) i s a sectional view thereof- ' w i us rating the embodiment of the 

^-ba^ display device, wherein 

F.g. 3 is a back view illustrating the consMuS ?S a I 9 ' 2(B) ,S * S6Ctional view tne ™f; 

Fig. 4 is a graph showing light tSnsmZoTZt^ C ° nvent,onal dis P |a y device; 
in the display device; ^miss.on charactenst.es of a liquid-crystal display element that is used 

Fig- V s : *Z™ e ^T^^oir 0 ?: rr — *^ 

of the present invention; ' ^ COnStltut,on ° f *. display device according to another embodiment 

^^^^T^ C ° nStitUti0n ° f ^ ^ce according to a further embodiment 

Sbodime^Z en & of the display device according to a still further 

o! thl pr: s :^eSn ,IUStratin9 ^ COnStitUti ° n ° f *° -ording to another embodiment 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the display device aemrriinr. t~ ^ 
with reference to the drawings. ^ordmg to the present invention will now be described in detail 

ernbo"^^^ a basic constitution according to an 

v,ew thereof. ' Wnerem F ' 9 - 1 < A > ,s a back view thereof and Fig. 1( B ) is a sectional 

by a R p trTt^ of SuiJSUS ^y^r?^;^ 898 3 P ' anar diSP ' a * m ~™ « instituted 
19, a hght-emitting means 13 provided aHeast aTa Venc i ll T"V 4 ° PP ° Sed t0 Said disD,a y ™™ 
means 22 covering said light-emitting means ? 3 an Z ? ° f « d , ^uide means 14, a reflection 
13 as a unitary structure, wherein provision fs made of a J that h °' dS S3id means 19 - 14 a "d 

member having a large heat conductivity opposed Uo L L JcT^ ^ ™ mS 11 cons «uted by a 
opposite to the surface 10 which is op£J?^ J%J^ 9 ° f Sa ' d "^Quide means 14 of the s de 
sa,d heat conduction means , , and said toSn?^ ,?£2f 19 ' a " d 3 mecha " ism 30 between 

T^rirFt c ~ means 1 1 and ^^^r ,sm 30 ,imitin9 the ™ « 
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<h J h 5 V' 9 !?T ide T " S 14 ^ li 9 ht - emittin 9 means 13 are secured by a fluorescent tube reflection 
sheet 22 which is a reflection means. 

nwPrlT?'^ t0 H he b3SiC teChniCa ' id6a ° f the preSent inventi °". the temperature distribution is uniform 
. maintled 9 a ?; 9UI ? TT-'t ^ 31 88me tim6 ' the tem P e ^ure of the light-guide means 14 is 
s mamtamed at a value which ,s best suited for the threshold value (Vth) of the liquid-crystal display elements 

or^ZZ d i P ? y meanS 19 ' F ° r tNS PUrp0Se ' the heat conduction means I? having a 

Z ZZ k r.'^T^ 6 " ° n ^ n 9 ht -9 uide means 14 " heat conduction means 11 suppresses 
Portion of thJ . m w ^ by the "Remitting means 13 provided at .east at an end 

,o IZZZ T '' 9 ( ht -9 u,de means 14 is conducted directly to the heat conduction means 11, so that an 
»ZT h T < ! ner9y iS COnducted to the he at conduction means 11 through a side path formed 

Tnl^nLT? * 6 ^ COndUCti ° n meanS 1 1 35 3 det ° Ured heat path in a detouri "9 — Balance 
oorto ^ ofth. a ? mperature at the central Portion 0' the light-guide means 14 and a temperature at 
a portion of the light-guide means 14 close to the light-emitting means, in order to make the temperature 
distribution in the light-guide means 14 uniform. 'peraiure 
is Ac cording , to the present invention as shown in Fig. 6, therefore, a feature resides in the provision of a 

Zl toT i fS.T hSat C ° ndUCti0n mSanS 11 and the holdinQ means 12 as described above in 
nl J-h i !! COnduCt,on of heat between heat conduction means 1 1 and the holding means 1 2 As 
described above furthermore, the mechanism 30 so works that the energy E2 flows in a larger amount into 
1 1 , C T dUCt, ° n meanS 11 Via 3 portion R2 of tne ^ht-guide means 14 in a direction at right ancles i 
20 T« p? Jr 1 ?". 9 meanS 13 th3n thS Sner9y E1 that f,ows into the heat conduction means 1 ""a a 4 
SX^^JS^It ^ " ^ * *~ ™™ 13 te ^ " 

Therefore, when the mechanisms 30 are provided between the heat conduction means 11 and the 

25 nmv'iLTnT I 1T\ COnduCtion of heat ' or co "cretely speaking, when the mechanisms are 
25 provided m a portion R1 close to the light-emitting means 13 and in a direction in parallel with the light 

emitting means 13 and in a portion R2 in a direction at right angles with the light-emitting means ik ' 
oroTded n th? at ^ " ^ ho,dina -oans. 12,Jt. is desired thS the mecnaSm 30-? 

provided in the porton R1 close to the light-emitting means 13 and in the direction in parallel with the light- 
emming means 13 has the ability of .imiting the conduction of heat which is greater than the Si y of' 
so hmit.ng the conduction of heat of the mechanism 30-2 that.is provided in the portion R2 in the direc Sn a 
right angles with the light-emitting means 13. Direction at. 

th P h N f'r ri ° rd ( - n9 *° PreS6nt invention ' tne mechanism 30 for limiting the heat conduction between . 
R1 whSh 7 ^ Tk" 8 1 1 ^ th8 h °' din9 meanS 12 iS P^ominantly provided in at least the portion^ 
« ^ 18 P 08 * 9 " 9 " between *e heat conduction means 1 1 and the holding means 12 and is c ose to 

mLS r m9 , m ! anS J 3 - Dependina upon the case, the mechanism 30 for limiting the heat conduction j 
may not be provided ,n the portion R2 in a direction at right angles with the light-emitting means 13 ■ I 

The light-gu.de means 14 used in the present invention is a plate-like member made of a material i 
having a small heat conductivity such as an acrylic synthetic resin i 

40 fluoreSr^be. '* ^ "' 9h, - emittin9 means 13 used in the P^ent invention is, for example, a | 

a m^H?[!r 0re ' th l h t a l COnduction means 1 1 osed in the present invention is plate-like member made of I 
a material having a high heat conductivity such as iron, copper, aluminum or the like S 

H^JHr^ ref ' eCti0n meanS 22 that COvers the "'^-emitting means 13 used in the display I 

device of the present invention is a reflection sheet. js 

45 ,hn,Ii 0 hf ^ iS "° particular limitation - the heat conduction means 11 used in the present invention 1 

fhP ! h 3 , S ' 2e Wh ' Ch ,S 6qUal t0 the 3rea ° f the Planar displa y rneans 1 9 or is smaller than the area of I 
the planar display means, or may have a large size as will be described later f 

nJl«\? eS 7V h ?, the mechanism 30 tnat limj ts the conduction of heat between the heat conduction ? 

-o ZTnrnl J^ t 1\ ™ * 0ne from a 9ap ' a s,it 40 ' a hole . a window 41 or the 

,o hke provided between the heat conduction means 1 1 and the holding means 12 - 

hv JUJ, 'fh th K 6 mechanism 30 that limits the conduction of heat in the present invention limits the degree r - 
?L ,.2 th T r9y . ' S COnduCtecl t0 the heat conduction means 11 from the light-emitting means 13. 

T,:7^i aaps - slits ' ho,es - windows 40 or the ,ike ' the 9reater the de ^ ree f °' ,imitin9 the I 

5 s^^^lr'J^ d8Sired 35 Sh ° Wn in Fi9 - 1(A) that the heal conduction means 11 is completely f 

nPHnhf T i ° ld,n9 meanS 12 ' 3nd 3 93P ° r 3 S,it 42 is continuously formed to surround the * 
periphery of the heat conduction means 1 1 . S- 
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h.«t conduction assist m9ms 3, i s provide"? sTtS, L, ? ? ' 9 ' W *""' Fi 9' '<">• 

moans ,2 and ft. hoat conduction nelZ u K^ZT P "* 9,0 " 2 '° c ™ c < «» h °'*9 

» 42 * * °< - — « in ft. cap 

direction a, right angles „,,„ th . «^3= ™^T°" P '°'' id ' d 01 ,east «» »<*» ™ ' • 

The heat conduction assist means ^1 hac * 
and th. heat conduction moan, , , ,„ a °' °°""«*8 and holding th. holding means 12 

—nL^sT, nTar^lI^nTnlh;": ^ C0ndUC * iO " ™« 31 "» - 

In order to firmly hold the hL J^h t ° Pe ° r more as quired, 

may further be provided^ in eTa^ ~-«*on assist means 3r 

provided in at least the portion R1 in a diction y, ,? ™ eCnan,sm 30 " 1 for Baiting the conduction of heat 

In this case, it is desired that IV f t u^" 6 ' W ' th the '^-emitting means 1 3. 
42 in the portion R1 ^Zl^nl p^l tth theT ^ 3V P ™ ided *a gap 

of the heat conduction assist means 3 \^^J^^T^^' 3 * ^ thS nUmbe ' 
angles with the light-emitting means 13 9 P 2 * he p0rt '° n R2 in the direction at right 

both^se^ assist means 31 ,„ the same number in 

portion R1 in the direction in parallel S the l.oht e^n 1l 31 ' Pr ° vided in the 9 a P in the 

width of the heat conduction assist mean 30 proved in' ST™ lo™ * wWlh Which iS Smal,er than *e 
right angles with the light-emitting means 13 6 93P 42 ^ P ° rtion R2 in th * Section at 

distances among them can be arwS^LtS to ? *" '"^ The SiZ6S ' len 9 ths and 

the mechanisms for limiting the conduct of ^tTl^T^ I* the function of 

further allowable to form the gaps, slits 40 h ^s and InHn J ^ 38 the ° ne described abov *- » is 
According to the present invention th ™ e * and win dows 41 ,n a mixed manner. 

constituted b? d^^J^^^^Sr " "* ^ ^ C ° ndUCti ° n ™™ 11 ™* b * 
' by ^L^^y'^Z^^ 12 and th * conduction means 11 are constituted 
method. ,n this case,' the ^ ^ 0752^^ ^ ? material » the ^ 

predetermined portions between the hold no means and tL £ t T" 9 3 SU ' table number at the 
gaps or slits 40, the heat conduction assist mTan 3 are fc^d ItT*™ """"* ' n the Case of the 
slits are formed discretely 6 f ° rmed at tne same tim e- Therefore, the gaps or 

^rn.^^^ 

guide means 14. 33 l ° ,ntimate, y a ^ere the heat conduction means 1 1 onto the light 

n^t^T^^^i^ "rr- iS — - "—cent 

radiated from the heat conduction plt^ vfthe inh^ 6 ^ ° ^ ,iQht - 9Uide P ' 3te 14 due to the hea. 
lower surface side. The light-guide p ate 4 Z he StT'f ^ 14 ^ th8 h °' din9 member 12 °" the 
resin and have low heat cx.r^v^e^^?^^^ 0 " Sh6et 2 ' ^ b0th made of a 
ends of the .ight-guioe plate 14 and thV^^^T re 1 .* ,tarenCT beCOmes 9 reat be tween the 
conduction plate 1T havino a | am «, h-«f J 6 ''S" 1 - 0 "^ 6 P'ate 14. However the heal 

decrease the located Cose thereto ma.es it pofsLe To 

*. - of the fluorescent tube 13 ^^~^ r «?EZ 
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Jte^eL^JT t COnd " Cti0n P ,a,e via the air layer of low heat conductivity in the gap 30 
Therefore, the heat ,. not conducted .n such an amount that it raises the temperature of the heat conduction 

11 in ^^JT^tT^^^^ matena,S that Ca ° 56 US6d 35 the h6at auction means 
•' is made oH™ h ( h\ 1 ' S 10 3 SUffident d69ree even when the heat induction plate 

1Z Z ? 35 3 h6at conductivit V ° f 62.5. However, a greater effect is obtained when use s 

made 0 f aluminum or copper having a larger heat conductivity. When the heat conduction plate 1 V is made 
obtain T fUrtherm ° re ' the thickness ° f th * ha« conduction plate tr can be decreased! a e"h"d1o 
obtain the same capacity of heat conduction as that of iron. Moreover, since a.uminum has a specific 
grav,ty wh,ch ,s about one-third that of iron, the weight can be decreased into about one-nimh 

Table 1 



15 



30 



Vinyl chloride: 


about 0.2. 


Acrylic resin: 


about 0.2 


Iron: 


62.5 


Aluminum: 


196 


Copper: 


332 


(Kcal/m»hr* • C) 
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dJouted Tt^nT 6 emb ° d ' ment shown in R 9 S - 1 < A > a ^ 1(B), the temperature is nearly uniformly 
distributed in the display means 19 and the temperature rises little . " 

As indicated by a broken line in Fig 1(A), therefore, provision is made of heat conduction assist means 

Tr. ho,din9 member 12 ° f ,he ,ower ~ - - 

, IT' th? H h8at 7 thG fluorescent tube 1 3 conducted to the holding member 12 of the lower surface side 
s further conducted to the heat conduction plate 11 via the heat conduction assist means 3 & 

^TZVtZt* °l M9ht - 9Uide P ' ate 14 " Theref ° re; the central P° rtion of the^hTgu de 

hit r J f? t em Perature ,s lower than that of both ends of the light-guide plate 14 that receive the 

p7ae e i7 ! ^ ^/'"Tr ^ 13 ' * ^ ^ by the ^conducted' to the 

means 31 - enab,in9 - temp — to be ^ 

can ll\2ZL°lTrL COn ' 1U ^ h6at C ° nduCti0n P ,ate " 1 1 ' via the he*t conduction assist means 31 
can be controlled by chang.ng the width, length, position or number of the heat conduction assist means 31 
By suitably se.ect.ng them, therefore, the temperature distribution can be optimized in theTg^ide'.ate 

than'lh^ln^ and V™' f f urthermore - the heat conduction plate 11' has a size which is slightly greater 
chanaa! T n area ( ) 7 diSP ' ay deViCe " The distribution in the light-gufde p^ate 14 

conduction plate 11 may be decreased to be smaller than the display area (D) of the disolav devicP 
depending upon the amount of heat generated by the fluorescent tubes 13, size of the ^.ight-guSfp,^ T 4 

In this case the heat conduction assist meant 31 can be a portion of the holding member 12 of the 

bT^ntSeV thereat ^ **? 3nd mUtUa ' m6ChaniCal and thermaT connec ions ca^ 

be ma ntaned therebetween by .mparting a suitable resiliency thereto. Depending upon the case the 
contact between the heat conduction plate 1 1 • and the light-guide plate reflection sheet 2? may be obtained 
hL "Th T" above - mention ^ resiliency and omitting the adhesive tape 23 inSSS 
between the heat conduction plate 1 V and the light-guide plate reflection sheet 21 'nterposed 

In Fi 0 ' 9 7 Z\»T V '7 7 thedisplay device 1 wording to another embodiment of the present invention 
liohtS. Jhp ni heat " >nductl ° n P'^e 11' and the holding member 12 of the lower surface side that holds the 
hght-gude plate 14 and the fluorescent tubes 13. are also made of a materia, having a lame heS 

t^:TL7eZ g z?° is H fo r d ? xcept at ^ p,aces at an equai distance «™ ^ jsuss 

rfnn JL^ 1 conduction plate 11- and the holding member 12 of the lower surface side are 

connected through connection portions 27 siae are 

port'oVrL^ron ofl^ heat f . COnduCti0n assisl means ^ <* Fig. 1(A) also functions as a connection 

of C'iIa) an^s J" TTS P °u 0n 27 iS the Same 33 th3t ° f the heat conduction assist means 31 
of Fig. 1(A) and ,s not descnbed here. Here, however, the connection portion may have resiliency so that 
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assembling s'teps ^J^T^^^S^ 7*T ^ m °' d ' t0 deCre3Se th * number «* 

and to decrease the cost. tary structur ^ to facilitate the assembly operation 

W i-^V^ ^"-y is prided at a suitable position on the 

the heat conduction means 1 1 to prSssT heft InH 7 * *™* ' l ° ' mpart 3 biasin 9 for <=e to 

all times. P SSS the heat condu ct.on means 1 1 toward the light-guide means 14 at 

» «-3^T^^ ~ n assist means *■ and its ^ «- h. 

distance between the ^rJ^^^^ZS^ % ° ^ *"* ^ means or to the 

Fig. 9 is a sectional view of Te ^disolav dS« t T ^ or s,ite - as * ™tter of course, 
invention. A reflection paint is applied I o pme6 ^ t ^T 9 < 1 6mbodiment of *» present 

large heat conductivity which is the ZJlt? I ^ 6 COnductio ' 1 P 1 ^ 11' having a 
» ,ight-guide plate reflection sheet 21 The ^ZT^lTT" ? ^ ' i9ht - 9Uide P ' ate 14 to omit * he 
tape 23 to the light-guide plate 4 and to te ^ *f e , refleCt,on sheet 22 is «*ured using the adhesive 
Since the reflection" , ay er P is p ^ ^^^T T 1 * WraPP ' n9 ^ f,UOreSCen, tube 13 
utilization efficiency is enhanced HeS "the 1,! ° f thS "{""-O^e plate 14, the light 

ity a rh d eT e r 77 and ^<~°«^^~£7! ^ sma " heat — " 

may T b h : ?r °, the ~ " conduction assist means 31 

f'uo^SS*^ 4 ^^ 12 * 'ower surface side ho.ding the two 

temperature difference L TtTSreaL^ZTL 9 ^ TUT * ^ C ° ndUCti ° n p,ate ™e 
14 since the heat conduction pSirL^Tol ^^rT^,"™" " ,i9ht " 9Uide P ' ate 
aforementioned embodiments. Owing to the presence o t oant 1 1 ^ ^ th8r " D 35 * the 
heat conduction plate 1V does not rise MnL™! L r 9 P ' furthermore - the temperature of the 

aforementioned embodiments I n used n th! ' elf T? ■ Sheet 21 used in ^ 
s material, the number of the aJ^r^^^T^ rt ' S P ° SSib,e t0 d — the cost of the 

sti„ ^er^^^-^ 10 iS *» — ^ of the display device according to a 

rneaL^lu^ h °' d ^ -ans 12 and the heat conduction 

» assist means 31 exists as a spacer 60 at a oredet^ - P 7 T *"""*' and the hea < induction 

or t^r;™ 9 - portion to form a 9ap 

or i^.^r^S S^T- t 1 hi S d Pr0V ; ded ^ 3 "^^ ° f 3t — « - ^ aap 

means 13. It is further desired thaUUeteT^ntZZ 11^'^ f r ' 9ht ang,es with the "Qht-emitting 
one in the gap or slit 70 formed in h! rll COn D d 1 UCt,on ass,st means 31 is provided in a number of at least 
light-emitting mean f 13 He" "i desirS th" ZlT^V" 6 " ^ direCti ° n in paral,el ^ » 
smaller than the number of the heat condur, « * th& 3b ° Ve h83t conduction assist ™ans 31 is 

formed in the portion R2 as indicated in Pia 6 in fi J "T* V- "* the ^ ap or slit 70 

13. indicated in F,g. 6, ,n the d.rection at nght angles with the light-emitting means 

slit 70= /n fhe^rnBi Z^l^T^T ^1 " " °~ ^ P — f " ^ or 
which is narrower than the width oTmi^^T 9 W * * li 9 ht - emittin 9 mea "^ 13, has a width 
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employing a means which secures the heat conduction plate from the back surface thereof using a one- 
sided adhesive tape. 

In the above description, the fluorescent lamps 13 are located on both sides of the display means 19. 
Accordingly, the heat conduction assist means 31 of Fig. 1(A) and the connection portions 27 of Fig. 7 are 
located nearly at intermediate positions of the two fluorescent tubes. In other display devices, however, the 
fluorescent tube 13 may be provided on one side only of the display means 19. In such a case, the heat 
conduction assist means 31 or the connection portion 27 will be located at a position most remote from the 
fluorescent tube 13 as a matter of course. 

According to the present invention as described above, a heat conduction plate 11 having a large heat 
conductivity is provided on the back surface of the light-guide plate 14, and a gap is provided between the 
heat conduction plate 11 and the holding member 12 that holds the fluorescent tube 13 or the light-guide 
plate 14. Therefore, the temperature rise is suppressed in the light-guide plate and the temperature variance 
is decreased on the surface of the light-guide plate. Even when a display element susceptible to the 
temperature is used, therefore, the quality of the display device does not fall. 

Claims 

1. A display device comprising a planar display means constituted by liquid-crystal display elements, a 
light-guide means opposed to said display means, a light-emitting means provided at least at an end 
portion of said light-guide means, a reflection means covering said light-emitting means, and a holding 
means that holds said means as a unitary, structure, wherein provision is made of a heat conduction 
means constituted by a member having a large heat conductivity opposed to the surface of said lightr 
guide means of the side opposite to the surface which is opposed to said planar display means, and a 
mechanism between said heat conduction means and said holding means, said mechanism limiting the 

25 conduction of heat between said heat conduction means and said holding means. / 

2. A display device according to claim 1, wherein said light-guide means is a plate-like member made of a 
material having a small heat conductivity. 

30 3. A display device according to claim 1 , wherein said light-emitting means is a fluorescent tube. 

4. A display device according to claim 1, wherein said heat conduction means is a plate-like member 
made of a material having a large heat conductivity. ' ;^ 



15 



20 



35 



40 



45 8. 



50 



55 



5. A display device according to claim 1, wherein said heat conduction means has an area which is the 
same as the area of said planar display means or is nearly the same as the area of said planar display 
means. 

6. A display device according to claim 1, wherein said reflection means is a reflection sheet. 

7. A display device according to claim 1, wherein the mechanism that limits the conduction of heat 
between said heat conduction means and said holding means is provided in a portion between said 
heat conduction means and said holding means and is at least close to said light-emitting means. 

A display device according to claim 7, wherein when the mechanisms that limit the conduction of heat 
between said heat conduction means and said holding means are provided in a portion close to said 
light-emitting means and in a direction in parallel with said light-emitting means and in a portion in a 
direction at right angles with said light-emitting means between said heat conduction means and said 
holding means, the mechanism provided in the portion close to said light-emitting means and in the 
direction in parallel with said light-emitting means has the ability of limiting the conduction of heat 
which is greater than the ability of limiting the conduction of heat of the mechanism that is provided in 
the portion in the direction at right angles with' said light-emitting means. 

A display device according to any one of claims 1, 7 and 8, wherein the mechanism that limits the 
conduction of heat between said heat conduction means and said holding means is the one selected 
from a gap, a slit, a hole and a window provided between said heat conduction means and said holding 
means. 
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10. A display device according to claim 9 wherpin ^.h;™ 

made of different materials, and a contTnuou^ ■ Zu^ aao ^ *"« C ° nduCtion means are 

said heat conduction means. oniinuous circular gap ,s formed between said holding means and 

5 * t^^^ assist means is provided in a portion 

together. 9 P °° nnect sa,d holdin 9 ™ans and said heat conduction means 

" S - pte C - S^t^Idr^sTlh h6at — -ans is provided ,n at 

light-emitting means. * ' 6aSt the port,on in the direction at right angles with said 

1 " iron: ^^XlZ ^™ ^ T ~« ™™ * P ™ d * d - 

« means, and the number SsadCt conduction ass'L d ' reCti ° n Para " e ' With said "^-emitting 
conduction assist means that are provided , e a f XT** T"*' than " umber of the 
angles with said light-emitting means 9 P the P ° rtion in the dir *<*on at right 

means, and the width of said heat cotS^STt^Z ° n Para " el with said '^-emitting 

conduction means provided in the gap forS in th T^'* ' han the width of ^ heat 

'-gh.-emitting means 9 P ™ 6 the POrt,on ,n the faction at right angles with said 

'-" m -ans and said heat conduction means are 
conduction means via heat c^^^SS S^.ESST ^ ^ 

> 16 - o:i^^^^:sz^r^ on assist ~- * ^ « - 

emitting means. * ' e3St the p0rt,on ,n the dire «ion at right angles with said light- 

U pte" assist means is provided in at 

and the number of said heat conduct Assist th m ^f° n *" para,,el with the '^ht-emitting means, 
conduction assist means proM^TS^^L^Z * the " Umber of the h «at 

the light-emitting means. 9 P 6d the port,on m the dir <*tion at right angles with 

1& ^ s^^s ^~ a L d ;rrr tion assist means * — «» - 

means, and the width of said heat conductfon ^ Para " e ' with said ''^-emitting 

conduction means provided in thfoap formed in th' T"" narr ° Wer lhan the width of the ^ 
light-emitting means 9 P ^ the portl0n in the dire <*™ at right angles with said 

^~^^^^ a Z^ — and said heat conduction means are 
exist as spacers at predetermined ^S^^^^!^^ the heat condu *ion assist means 
holding means and said heat conducWon means SUPerp ° Sed port,on t0 a gap or slit between said 

20 - s SLH.rs.rs sr* assist means is — - - 

with said light-emitting means. * teaSt the port,on in the directi °n at right angles 

feas^ ^^^^^t^Z r COndUCti ° n 355151 — * P — d - 
emitting means, and the number o a con.uSTZ T Para " e ' Said **** 

the heat conduction assist means tha are provided n th * than the number °< 

direction at right angles with said ^IL'Zg ZTant ™ in ^ P ° rtion in the 
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22. A display device according to claim 19, wherein said heat conduction assist means is provided in at 
least one place in said gap or slit formed in the portion in the direction in parallel with said light- 
emitting means, and the width of said heat conduction assist means is narrower than the width of the 
heat conduction means provided in the gap or slit formed in the portion in the direction at right angles 
with said fight-emitting means. 

23. A display device according to claim 11 or 16, wherein said heat conduction assist means has resiliency 
and imparts a biasing force to said heat conduction means to urge it toward said light-guide means at 
all times. 

24. A display device according to claim 1, wherein a reflection means is applied onto the surface of said 
heat conduction means opposed to said light-guide means. 

25. A display device according to claim 24, wherein said heat conduction means is directly and intimately 
75 adhered to said light-guide means. 
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Fig. 2(A) 
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